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Abstract. The concept of sensemaking has become a prominent component of 
military operations in ambiguous environments. Sensemaking, in general, de-
scribes the process of pattern recognition, semantic formulation, anticipation, 
and holistic understanding and supports sociocultural situation assessment, 
anomaly detection, and anticipatory thinking. This skill enables intuitive experts 
to rapidly draw accurate conclusions based on cues that others cannot discern or 
to attend to the most important cues, based on experience. Simulation-based 
training can enhance and accelerate the ability to recognize and analyze cues 
and patterns by translating the unconscious, automatic monitoring and integra-
tion practiced by experts into a conscious cognitive process that we call intui-
tive sensemaking. We describe an Office of Naval Research project, currently 
in development, intended to effectively train previously ambiguous advanced 
cognitive skills such as intuition-informed sensemaking. With training, teams of 
military personnel should see increases in cohesiveness, sociocultural situation 
assessment, anomaly detection, and anticipatory thinking. 
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1 Introduction: Sensemaking and Intuition 

Sensemaking describes the ability to explain data that are sparse, noisy, and uncertain 
(Moore, 2011) when assessing a situation. Sociologist Karl Weick, one of the first 
academics to define sensemaking as it relates directly to complex operational envi-
ronments, contended that the ability to construct a coherent and shared explanation for 
events and circumstances enables operational functioning during periods of great 
uncertainty (Weick, 1993). In the past, this type of intelligence gathering generally 
consisted of locating a known entity or a specific target; today’s battlefields, however, 
require an additional skill set: looking for (and judging the significance of) undefined 
activities or transactions. Frequently, observers must scan complex, ambiguous set-
tings and groups of diverse, unpredictable people to assess threats and determine ne-
cessary actions. They must make sense of situations that include large numbers of 
relatively small actors responding to a shifting set of situational factors (Moore, 
2011). Predicting and anticipating the actions of these players and the directional 
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shifts of surrounding circumstances requires enhanced observational and sensemaking 
training that accelerates the acquisition of expertise and fosters the development of 
intuition. 

Individuals engage in sensemaking under conditions of equivocality and uncertain-
ty (Weick, 1979, 1993), and their expectations and motivations affect this process, 
since individuals vary in how they construct ethical issues and make intuitive judg-
ments about those constructions (Sonenshein, 2007). While some people seem to be 
more naturally intuitive than others, recent work suggests that the process of intuition 
rests on an unconscious awareness, valuation, and integration of cues that shape deci-
sions and judgments, and in experts, those perceptual observations may reach a level 
of automaticity (e.g., Dervin, B., 1983; Klein, Moon, & Hoffman, 2006b; Thurlow & 
Mills, 2009; Betsch, 2008; Dane & Pratt, 2007). When people “know” without know-
ing how they know, their conscious awareness may have been influenced by an  
unconscious monitoring of patterns and anomalies (e.g., Claxton, 2000; Simons & 
Chabris, 2010). For example, profound decisions and actions that save firefighters in 
potentially catastrophic situations can most likely be credited to implicit processing of 
important environmental cues. Decades of research on implicit learning have shown 
that our brains possess an array of mechanisms for automatically extracting informa-
tion from the environment without our awareness (Reber, 2008). This skill enables 
intuitive experts to rapidly draw accurate conclusions based on cues that others cannot 
discern or to attend to the most important cues, given conditions and context of a 
situation, based on experience. 

The human brain has two distinct information processing systems: one conscious 
and deliberative and the other unconscious and intuitive. Intuition is rooted in the 
unconscious information processing system, as are related inputs of implicit attitudes 
and goals (Hassin, Uleman, & Bargh, 2005). This intuitive processing creates the 
moment of intuition, the experience of knowing, without knowing how that  
knowledge came to be. Dane and Pratt (2007) offer this definition: intuitions are “af-
fectively charged judgments that arise through rapid, non-conscious, and holistic as-
sociations” (Dane & Pratt, 2007). Betsch (2008) provides a definition of the three core 
components of intuition: “Intuition is a process of thinking. The input to this process 
is mostly provided by knowledge stored in long-term memory that has been primarily 
acquired via associative learning. The input is processed automatically and without 
conscious awareness. The output of the process is a feeling that can serve as a basis 
for judgments and decisions.” Thus, while experts may attribute their advanced 
awareness (e.g., sense of danger before an explosion) to intuition, at an unconscious 
level, they most likely had mentally observed, analyzed, and decided how to act with-
out recognizing that cognitive process. Intuition typically emerges with no awareness 
of the mental events leading to it, which fits with our conjecture that implicit memory 
is critical in producing trustworthy intuition. The results of this implicit learning often 
appear as an intuition or a “sixth sense” about the current situation. Development of 
expertise that achieves this level of automaticity takes time, but simulation-based 
training can accelerate that process. 
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2 Can Sensemaking and Intuition Be Trained? 

Research suggests that fast, affect-rich intuitions frequently drive individuals’ beha-
vior (Loewenstein, 1996). Subject-matter experts routinely use their intuitive abilities 
to help them make decisions and judgments (Hodgkinson et al., 2009), and intuition is 
“critical to effective decision making in many settings” (Salas et al., 2009, p. 2). 
Emerging theory further proposes the existence of expertise-based intuition, a form of 
intuition rooted in domain-specific expertise that experts can learn to constructively 
employ in support of their decision making, sensemaking, and other cognitive 
processes (Salas et al., 2009). This suggests that intuition, like other cognitive me-
chanisms, can improve through experience, deliberate practice, and a variety of spe-
cialized training interventions. It also means that it may be possible to decrease the 
time required to effectively use intuition to drive decisions in situations where one has 
not had the requisite time required to become a domain expert. In other words, we 
may be able to artificially enhance intuitive decision making skills at a more rapid 
pace than previous research has suggested (Eriksson, 1996) by using specific training 
techniques within implicit learning environments. 

Given the influence of intuition on cognitive performance, and considering the re-
cent evidence that individuals can intentionally improve their intuitive skills, the mili-
tary community’s interest in intuition has grown. Because intuition and psychosocial 
skills complement one another, training for intuitive processing might be conveyed in 
the learning context of sociocultural pattern recognition, anticipation, and interaction. 
In that context, intuitive processing can enhance the discernment and interpretation of 
subtle sociocultural cues and patterns, and supports the need to enhance military per-
sonnel’s sociocultural abilities. Moreover, such blended instruction on these topics 
may help engender the generalizable sociocultural competencies that Marines and 
Sailors need to excel in any operational environment.  

Despite its subconscious facets, training and education can enhance individuals’ in-
tuitive capacities (Salas et al., 2009). Classically, experts build their intuitive skills 
through experience and implicit learning (Agor, 1989; Harper, 1989; Klein, 1998). 
They learn to regulate their intuitive feelings by actively seeking feedback (Hogarth, 
2001), and they selectively attend to intuitive thoughts based upon the characteristics 
of the problem space (Salas et al., 2009). Fortunately, accelerated acquisition of do-
main experience and the development of intuition-related skills can be facilitated 
through deliberate practice, critical self-appraisal, and candid feedback (Hodgkinson, 
2009). A validated training program for intuition could help military personnel im-
prove their access to, and appropriate use of, intuition. For example, through implicit 
learning, situated training, deliberate practice, self-critique, and metacognitive  
instruction, warfighters could enhance their intuition-informed pattern recognition 
capabilities, learn to more rapidly and efficaciously conduct intuition-informed situa-
tion assessments, and gain regulatory skills to more deliberately control their intuitive 
processing. 

Specifically, simulation-based training can enhance and accelerate the ability to 
recognize and analyze cues and patterns by translating the unconscious, automatic  
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monitoring and integration practiced by experts into a conscious cognitive process 
that we call intuitive sensemaking. However, the challenge consists of taking empiri-
cally-driven findings about intuition, based on models and theories, best practices in 
simulation-based training, and what is known about instructional strategies and feed-
back, to design effective scenarios that will stimulate and train the development of 
these unconscious intuitive functions. 

For simulation-based training, the scenario design provides the context for the 
training; it defines the capabilities of the simulation system that should be utilized to 
create the required conditions and cues, and suggests the instructional strategies that 
provide the best method to deliver the training and the performance feedback. Will it 
be simple or complex? Is a part-task trainer that adds layers as expertise improves the 
best option to train the objectives? Is immediate feedback or an after-action review 
the best way to emphasize learning points? Should feedback be embedded in the sce-
nario design or mediated by a live instructor? Design decisions will also involve “vis-
ual noise” and temporal markers, as well as spatial issues of proximity, juxtaposition, 
and foreshadowing. How can we design a richly cued scenario that will enable or 
direct a search, and what are the salient cues important to the overall training objec-
tive that will need to be detected? 

Event-based training featuring novel, unexpected situations offers friction points to 
stimulate decision making under time or mission constraints and to provide triggers 
for other courses of action; timely feedback can direct attention to cues and patterns 
that are missed. Simulations offer a chance to rehearse actions and thinking, but cap-
turing the thinking and knowing that occurs below conscious awareness presents 
another challenge. Simulations also provide a means for repetition of the same or 
similar scenarios, increasing the complexity in a chained strategy, and provide the 
means for transfer of training to a novel scenario. Performance measurement is gener-
ally comprised of observable outcomes and courses of action taken based on deci-
sion(s) made in support of an objective. Simulation-based technologies can provide 
capture of voice and video recordings, resources and assets used, and digital informa-
tion exchanged to help build metrics. Measurement of physiological functions (e.g., 
via EEG, eye tracking) provide data that may help identify what is being observed and 
when, for how long, in what sequence, and how that information influences decision 
making and outcomes. Correlating those data with trainee verbal protocol and demon-
strable results from actions taken can provide insights into implicit decision making 
and how best to employ training feedback to uncover the trainees’ strategies, such as 
how or if they took into account cue characteristics, multiple criteria, sequence of 
visual acquisition of cues, etc.  

Scenario-based simulation training to accelerate the process of automaticity will 
need to develop the skills of an expert via intense and intentional practice with specific 
feedback that impacts the learner in an emotional, highly connotative way. Feedback 
delivery options must also be explored, since allowing learners to make errors can 
increase problem solving abilities and enhance the emotional impact of the experience, 
whereas providing delayed feedback, or after-action review, may create a disconnect 
between action and consequence (or may lead to negative training). Consensus among  
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experts on what constitutes “good” decisions, and therefore actions, will need to  
be addressed to ensure consistent training objectives and sound scenario and metric 
design. Decomposition of the decisions and “micro” decisions that could or should be 
made within the context of a given scenario is paramount for simulation design.  

2.1 PercepTS: Immersive Technologies to Enhance Intuitive Decision Making 

We theorize that, after exploring factors and options related to simulation-based  
training, military researchers will have the ability to effectively train previously am-
biguous advanced cognitive skills such as intuition-informed sensemaking. With 
training, teams of military personnel should see increases in cohesiveness, sociocul-
tural situation assessment, anomaly detection, and anticipatory thinking. 

Toward this end, the Office of Naval Research (ONR) stood up the Perceptual 
Training Systems and Tools (PercepTS) program to explore immersive methodologies 
and technologies for improving the training of sensemaking/perceptual knowledge, 
skills, and abilities (KSAs) in operational environments. This work includes devel-
opment of an approach to enhance the decision-making skills of military personnel by 
investigating a range of cognitive training approaches, situated in the context of urban 
sociocultural sensemaking.  

On-going PercepTS work seeks to develop an actionable framework of perceptual 
competencies and training strategies for military use. Based on this framework and 
the instructional strategies identified therein, a perceptual skils Program of Instruction 
(POI) suitable for implementation by military instructors could be developed under 
future projects, tested, and packaged as advanced instructional strategies for future 
use in adaptive implicit training systems. Given the current (and likely future) empha-
sis on Stabilization, Security, Transition, and Reconstruction Operations (SSTRO) 
and other socioculturally situated operations, intuition research is being conducted 
and developed for psychosocial skills training. In particular, the Virtual Observation 
Platform, a simulation-based trainer in development under PercepTS, could act as a 
test site for implicit learning techniques to enhance intuitive decision making. This 
simulation-based training approach offers opportunities for practice in sensemaking 
activities, via anomaly detection among patterns of human behavior. Repeated oppor-
tunities for practice can accelerate the development of expertise, wherein the sense-
making process of informed observation, analysis, and action becomes intuitive.  
Development of intuitive sensemaking will provide learners with the ability to solve 
ill-defined problems and make sound, complex decisions in uncertain, socially com-
plicated operating environments.  

3 Additional On-going and Future Work 

Future work in this area might explore the use of adaptive training interventions, in-
cluding neurophysiologically informed adaptive instructional systems currently being 
investigated by other researchers. For example, under DARPA’s Warfighter Intuition  
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effort, using a high-density EEG and post hoc analyses, researchers identified medial 
orbital frontal electrical responses that seem to correlate with presence of intuition 
(Luu et al., 2010). The cumbersome technology and time-consuming analyses prohibit 
this technology from being deployed in the near term; however, it is reasonable to 
believe that a neurophysiologically informed adaptive training system could support 
intuition instruction. 

In Spring of 2013, work will begin on an ONR-funded program to address four 
areas of a Basic Research Challenge: “Enhancing Intuitive Decision Making Through 
Implicit Learning.” A world-class team of researchers will combine the talents of the 
groundbreaking cognitive and neuroscience university laboratories at Northwestern 
University (NWU), Massachusetts Institute of Technology (MIT), and University of 
California, Los Angeles (UCLA) with teams of human systems modeling and simula-
tion scientists from Charles River Associates, and Defense Group Inc., all led by 
MESH Solutions/DSCI to contribute to the Intuitive Sensemaking Interactive Simula-
tion (ISIS) program. This unique team will collaborate to research, develop models, 
make recommendations, and test advanced instructional strategies for use in adaptive 
implicit scenario/simulation based training system.  

The phased approach of the program will include parallel Neuroimaging experi-
ments conducted at the IMHRO Staglin Center for Cognitive Neuroscience at UCLA 
and the Center for Translational Imaging at NWU to investigate multiple brain 
processes in order to gain greater understanding of intuitive decision making. Compu-
tational models will be developed and used for both data analysis and to inform rec-
ommendations for instructional strategies. Results in the form of modeling predictions 
and training recommendations will be used to drive simulation-based training experi-
mentation and to explore the training effectiveness, and validation of, the resulting 
guidelines and strategies.  

Current and future work will need to articulate and refine possible training  
strategies that could be triggered or enhanced by neurophysiological inputs and to 
recommend adaptive training strategies that a developer could implement into an 
intuition intelligent tutor, once the corresponding sensing technologies reach suffi-
cient maturity. The overarching goal of this work is to advance capabilities for  
enhancing the intuitive decision-making skills of military personnel by investigating 
a range of intuition training approaches, situated in the context of urban sociocultural 
sensemaking. 
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